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Abstract.  
Computer-aided models of biological networks are the basis of systems biology. 
Some of the main challenges in the “post-genomic” era are the integration of 
large amounts of “omes” information and the development of bioinformatics 
tools for the study of in silico organisms. The present study aims to improve our 
understanding of how the different biological molecules contained within the cell 
– i.e. genes, proteins and metabolites – combine to modify the cellular machinery 
to respond genetic/environmental perturbations. 
For that purpose an information system was developed for the extensive 
collection of the interacting components and it was applied a novel logic 
framework to analyze the integrated metabolic and regulatory network of 
Escherichia coli K12. Network topology analysis, motif finding and cell behaviour 
simulation were applied in this work. 
